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CLAIMS £ 

[Utility model registration claim] S> 
[Claim 1] The current transformer which it is [ transformer ] the transformer of the disk mold which p2 
supplies electric power to the high-frequency-induction-heating coil connected caudad, and the HI 
primary coil and secondary coil of a disk mold were piled [ transformer ] up, and made the 
both-ends terminal area of a secondary coil project below, The resin case fixed to the attachment O 
component of the hanging mold of the pair which holds a current transformer in between, and the 
attachment component which was really fabricated by box-like [ in which the attachment 
component holding a current transformer is inserted from the upper part ], and was inserted in it by 
**** etc., The transformer for high-frequency-heating coil electric supply characterized by 
providing the lead of a pair to which the pars basilaris ossis occipitalis of a resin case is penetrated, 
it is really prepared in the pars basilaris ossis occipitalis by mold, the both-ends terminal area of the 
secondary coil of said current transformer is connected to the upper limit section, and said 
high-frequency-heating coil is connected to the lower limit section. 

[Claim 2] The transformer for high-frequency-heating coil electric supply according to claim 1 
characterized by preparing the busbar to which a power cable is connected above said current 
transformer, making the upper limit section of each change-over tap crooked to a busbar side while 
pulling out two or more change-over taps upwards from the part where the numbers of turns of the 
primary coil of a current transformer differ, and carrying out the bolt stop of the flection to the 
heights which protruded on the change-over tap side from busbar from the upper part. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is used for the high-frequency-heating equipment for tempering a crankshaft etc., and is 
related with the transformer for high-frequency-heating coil electric supply which supplies electric 
power to the high-frequency-heating coil. 
[0002] 

[Description of the Prior Art] 

Conventionally, hanging-type high-frequency-heating equipment is used for hardening of a 
crankshaft. This high-frequency-heating equipment is equipped with the transformer 91 for electric 
supply which supplies the high frequency current for supporting caudad the heating coil object 90 
and the heating coil object 90 as shown in drawing 4 . The transformer 91 for electric supply is 
reinforced with an assembly frame etc. by using a current transformer as a body, and is further 
installed in the housing 92. The housing 92 has the composition of having hung the base plate 93 
with which the transformer 91 for electric supply is laid with the link bars 95 and 95 under the top 
plate 94, and the whole is hung free [ migration to the upper and lower sides ] free [ rocking ] to 
both sides. 
[0003] 

The heating coil object 90 is equipped with the coil maintenance plate 97 connected with the lower 
limit section of the secondary terminal 96 (lead) of a current transformer, and the saddle type 
high-frequency-heating coil 98 called the Rhine coil attached in the lower limit section. The 
high-frequency-heating coil 98 is electrically connected to the secondary terminal 96 (lead) of a 
current transformer. 
[0004] 

When heating the pin 99 of a crankshaft, the high-frequency-heating coil 98 is first held through the 
spacer which is not illustrated above a pin 99. Subsequently, the high frequency current is led to the 
high-frequency-heating coil 98 from a current transformer, rotating a crankshaft around the medial 
axis O. Although a pin 99 revolves the surroundings of the medial axis O around the sun with 
rotation of a crankshaft, when the revolution is followed and the heating coil object 90 and a housing 
92 perform rocking and vertical movement, the gap of a pin 99 and the high-frequency-heating coil 
98 is maintained uniformly. In this way, high-frequency heating of the surface section of a pin 99 is 
carried out over the perimeter. 
[0005] 

[Problem(s) to be Solved by the Device] 

In such high-frequency-heating equipment, the heating coil object 90 is made thin according to the 
pin length of a crankshaft. Moreover, also let the transformer 91 for electric supply be the disk mold 
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of the almost same thinness as the heating coil object 90 from the relation by which the heating coil 
object 90 and the transformer 91 for electric supply are arranged by the shaft orientations of a 
crankshaft according to the number of pins. However, weight and breadth are also important also for 
such thickness with last thing. Because, for the structure where the heating coil object 90 and a 
transformer part follow on the upper and lower sides and both sides, weight increase reduces the 
maneuverability etc. and increase of breadth makes reservation of a rocking tooth space difficult. 
[0006] 

However, it has conventional high-frequency-heating equipment and the composition that especially 
the transformer part installs the transformer 91 for electric supply in a housing 92. If it is made this 
configuration, even if the weight of the heating coil object 90 is not applied to the transformer 91 for 
electric supply but the heating coil object 90 rocks, the rigidity which can bear these can be given 
to a transformer part. Moreover, although big attachment reinforcement is required of the 
secondary terminal 96 (lead) which receives the rocking force of the heating coil object 90, it 
becomes easy [ the reservation on the strength ]. However, a housing 92 increases the weight and 
breadth of a transformer part, and was having forced a big sacrifice in respect of maneuverability, 
handling nature, tooth-space availability, etc. 
[0007] 

It was originated in view of this situation, this design stops weight and breadth, and it aims at 
moreover offering the transformer for high-frequency-heating coil electric supply with high rigidity 
and lead attachment reinforcement. 
[0008] 

[Means for Solving the Problem] 

The transformer for high-frequency-heating coil electric supply concerning this design The current 
transformer which it is [ transformer ] the transformer of the disk mold which supplies electric 
power to the high-frequency-induction-heating coil connected caudad, and the primary coil and 
secondary coil of a disk mold were piled [ transformer ] up, and made the both-ends terminal area 
of a secondary coil project below, The resin case fixed to the attachment component of the hanging 
mold of the pair which holds a current transformer in between, and the attachment component 
which was really fabricated by box-like [ in which the attachment component holding a current 
transformer is inserted from the upper part ], and was inserted in it by **** etc., It is characterized 
by providing the lead of a pair to which the pars basilaris ossis occipitalis of a resin case is 
penetrated, it is really prepared in the pars basilaris ossis occipitalis by mold, the both-ends 
terminal area of the secondary coil of said current transformer is connected to the upper limit 
section, and said high-frequency-heating coil is connected to the lower limit section. 
[0009] 

In the transformer for high-frequency-induction-heating coil electric supply concerning this design, 
it is desirable that prepare the busbar to which a power cable is connected above a current 
transformer, the upper limit section of each change-over tap is made crooked to a busbar side while 
pulling out two or more change-over taps upwards from the part where the numbers of turns of the 
primary coil of a current transformer differ, and it is made to carry out the bolt stop of the flection 
to the heights which protruded on the change-over tap side from busbar from the upper part. 
[0010] 
[Example] 

Hereafter, the example of this design is explained with reference to a drawing. It is the perspective 
view which the vertical section front view of the transformer for high-frequency-heating coil 
electric supply which drawing 1 shows one example of this design, and drawing 2 fracture X-X-ray 
view Fig. of drawing 1 , and drawing 3 fractures a part of resin case, and is shown. 
[0011] 

The transformer for high-frequency-heating coil electric supply consists of the sheathing section B 
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which holds the interior section A holding the current transformer 30, and the interior section A 

among the attachment components 10 and 10 of a right-and-left pair. 

[0012] 

Explanation of the interior section A installs the connecting plate 20 which attachment components 
10 and 10 consist of a square bar of insulating materials (for example, an epoxy resin, FRP, etc.), 
and consists of a plate between the upper limit sections. The round hole 21 for hanging is formed in 
the center section of the connecting plate 20. The current transformer 30 is made into the 
sandwich structure which similarly sandwiched the secondary coil 32 of a disk mold among the 
primary coils 31 and 31 of a pair before and after carrying out a disk mold, and has cores 33 and 33 
in the both-sides section. This current transformer 30 is held between an attachment component 
10 and 10, and in order to earn winding length between an attachment component 10 and 10, let it 
be a square shape mostly. Busbar 40 is formed between the secondary coil 32 of the current 
transformer 30, and the connecting plate 20. Busbar 40 consists of a plate and is located on the 
same flat surface as a connecting plate 20. One side edge section of busbar 40 has extended on the 
outside of an attachment component 10 for power-cable connection. 
[0013] 

The each first coil 31 of the current transformer 30 consists of a square tube with which the 
interior was made into the water flow way, and the hose opening 51 is connected to both ends, the 
hole which formed the hose opening 51 in one attachment component 10 — inside, it is inserted and 
held from the inside and water flow tubing is connected from an outside. A secondary coil 32 is one 
turn, and forward and backward, the both-ends terminal areas 32a and 32a biased a little, and have 
projected it just under. The both ends of that water flow way are connected to the hose opening 52 
with which the interior is made into a water flow way, while is the same with said hose opening 51, 
and this secondary coil 32 was also held at the attachment component 10 through the pipe 53. 
[0014] 

Two or more change-over taps 34 pulled out from the part where the numbers of turns of the each 
first coil 31 differ opened spacing in the direction of breadth of a primary coil 31, were attached in 
the coil upper part, and have extended upwards from the attaching position. The upper limit section 
of each change-over tap 34 is crooked in a busbar 40 side, and the flection 34a inclines toward one 
side a little. Two or more heights 41 protrude on the front face of busbar 40 corresponding to two 
or more change-over taps 34, and the top face inclines toward the same side as flection 34a at the 
same include angle. 
[0015] 

Two or more change-over taps 34 are alternatively connected to busbar 40 by making the 
conductive spacer 42 intervene between the flection 34a and heights 41 of busbar 40, and 
concluding both with a bolt 43. About the change-over tap 34 which is not connected to busbar 40, 
the insulating spacer was made to intervene between the flection 34a and heights 41, and both 
contact is prevented. 
[0016] 

Next, the sheathing section B which holds the interior section A is explained. 
[0017] 

The sheathing section B has the resin case 60 of top-face disconnection where the interior section 
A is inserted from the upper part. The resin cases 60 are one mold goods, such as FRP, and have 
become the disk mold set by the configuration of the interior section A. As shown in the transverse 
plane and tooth back of the resin case 60 at drawing 3 , two or more air holes 61 are established for 
internal intercooling, and two or more round holes 62 are established in the both-sides side for the 
water flow pipe connection to the hose openings 51 and 52. The center of a pars basilaris ossis 
occipitalis of the resin case 60 is heavy-gage. The leads 70 and 70 of an order pair penetrate a 
heavy-gage part 63 in this heavy-gage part 63 up and down, and are formed in it. 
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[0018] 

Leads 70 and 70 consist of right conductivity metals, such as copper, they are in the condition 
which sandwiched the electric insulating plates 81, such as Teflon, and mold is really carried out in 
the case of shaping of the resin case 60. 

Each upper limit section of leads 70 and 70 is projected in the resin case 60 as the 1st terminal 
area 71 and 71 connected to the both-ends terminal areas 32a and 32a of a secondary coil 32, and 
since the both-ends terminal areas 32a and 32a of a secondary coil 32 are biasing right and left, the 
1st terminal area 71 and 71 of leads 70 and 70 is also biased right and left. And where the interior 
section A is inserted into the resin case 60, the both-ends terminal areas 32a and 32a of a 
secondary coil 32 contact each rear face of the 1st terminal area 71 and 71 of leads 70 and 70, and 
both are concluded by screwing in a bolt 82 from the bolt through hole prepared in the resin case 
60. Moreover, the resin case 60 is being fixed to attachment components 10 and 0 with two or more 
another bolts. 
[0019] 

Except for one flank, it exposes out of the heavy-gage part 63 of the resin case 60, and the lower 
limit section of each lead 70 forms the 2nd terminal area 72 for connecting the heating coil object 
90 (referring to drawing 4 ). The guide pin 73 which performs the positioning protrudes on the side 
face of the 2nd terminal area 72 at the time of attachment of the heating coil object 90, and the 
stop of the guide plate 74 for positioning of the heating coil object 90 is ****ed and carried out also 
to the transverse plane. And by the thing which prepared in the corner and for which it ****s and a 
bolt is thrust into a hole 75, the heating coil object 90 is combined with the 2nd terminal area 72, 
and the high-frequency-heating coil is connected to the secondary coil 32 of the current 
transformer 30 through leads 70 and 70. 
[0020] 

In addition, each lead 70 has the water supply hole 76, and the close side is connected to the hose 
opening 84 attached in the lateral surface of the resin case 60 through the pipe 83. The appearance 
side of the water supply hole 76 is in the condition that the heating coil object 90 was combined 
with the 2nd terminal area 72, and is open for free passage to the water flow hole. 
[0021] 

Thus, the constituted transformer for high-frequency-heating coil electric supply is used for the 
transformer part of the high-frequency-heating equipment for pin hardening of the crankshaft 
shown in drawing 4 , and does the following operation effectiveness so. 
[0022] 

In the transformer for high-frequency-heating coil electric supply, since direct hanging and a 
housing are not used, the breadth is narrow and sufficient rocking tooth space is secured. Since the 
current transformer 30 is held in the resin case 60, adhesion of a quenching liquid to the current 
transformer 30 etc. is suppressed. The resin case 60 is light, the weight of a transformer part is 
mitigated and not using a housing and an interval have the good flattery nature to revolution of a pin 
etc. 
[0023] 

Sufficient rigidity is secured by the attachment component 10 of a pair, and 10 grades in spite of 
being a small light weight. Although the leads 70 and 70 of a pair receive big external force with 
rocking of the heating coil object 90, since mold is really carried out to the pars basilaris ossis 
occipitalis of the resin case 60, the attachment reinforcement is high and they do not produce the 
slack of a bolt etc. in long-term use. The one mold structure of leads 70 and 70 simplifies the 
structure of lead 70 and 70 attachment sections, raises the sealing performance of lead 70 and 70 
attachment sections, and it not only contributes to reduction of components mark, a miniaturization, 
and lightweight-ization, but it prevents invasion of a quenching liquid. 
[0024] 
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Although tools, such as a spanner, had to be inserted among two or more transformers by which the 
column was carried out and the change-over ran away by carrying out conventionally for wiring 
between transformers, and piping since it connected with busbar with a right-angled bolt on the 
surface of busbar, the change-over tap 34 of the current transformer 30 By the transformer for this 
high-frequency-induction-heating coil electric supply, since the point of the change-over tap 34 is 
made crooked in a busbar 40 side and the flection 34a is made to incline toward the side a little, 
interference of wiring, piping, etc. can perform a change-over easily from comparatively little upper 
part using a general-purpose tool. 
[0025] 

Furthermore, since the configuration is a square shape mostly, as compared with the thing of a 
circle type and an egg mold, the current transformer 30 in the transformer for this 
high-frequency-heating coil electric supply has an attachment component 10 and the high winding 
effectiveness between ten, and attains output increase and a miniaturization. 
[0026] 

[Effect of the Device] 

As explained above, since a housing becomes unnecessary by having considered the transformer for 
high-frequency-heating coil electric supply concerning this design as the configuration which hangs 
a current transformer directly by the attachment component of a pair, overall breadth becomes 
narrow and sufficient rocking tooth space can be secured. Since weight becomes light sharply by 
having used things and a resin case as having made the housing unnecessary, handling nature is 
good and can improve maneuverability of a high-frequency-heating coil. And in spite of having 
advanced small lightweight-ization, sufficient rigidity is secured by the attachment component of a 
pair etc., and moreover, since it considered as the structure which really carries out the mold of the 
lead of a pair to the pars basilaris ossis occipitalis of a resin case, the attachment reinforcement is 
high and does not produce the slack of a mounting bolt etc. in long-term use. Furthermore, mold 
structure does not stop at strengthening of the lead attachment section, but really [ the ] 
contributes also to the structure simplification and sealing improvement. 
[0027] 

While pulling out two or more change-over taps upwards from the part where the busbar to which a 
power cable is connected is prepared above a current transformer, and the numbers of turns of the 
primary coil of a current transformer differ The upper limit section of each change-over tap is made 
crooked to a busbar side, and when the bolt stop of the flection is made to be carried out to the 
heights which protruded on the change-over tap side from busbar from the upper part, a 
change-over can be easily performed from the upper part with comparatively little interference of 
wiring, piping, etc. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the vertical section front view of the transformer for high-frequency-heating coil 
electric supply in which one example of this design is shown. 
fDrawing 21 It is X-X-ray view Fig. of drawing 1 . 

fDrawing 31 It is the perspective view fracturing and showing a part of resin case. 

fDrawing 41 It is the front view showing typically the high-frequency-heating equipment which used 

the conventional transformer for high-frequency-heating coil electric supply. 

[Description of Notations] 

A Interior section 

B Sheathing section 

10 Attachment Component 

30 Current Transformer 

31 Primary Coil 

32 Secondary Coil 

32a The both-ends terminal area of a secondary coil 32 
34 Change-over Tap 

34a The flection of the change-over tap 34 

40 Busbar 

41 Heights of Busbar 40 
60 Resin Case 

70 Lead 

90 Heating Coil Object 

98 High-frequency-Heating Coil 
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DRAWINGS 



fDrawing 11 




[Drawing 2] 
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fDrawing 41 
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